Using various chromatographic methods, two new alkaloids, antidesoic acids A (1) and B (2) along with fourteen known compounds (3-16) were isolated from the leaves of Antidesma ghaesembilla Gaertn. Their chemical structures were elucidated by physical and chemical methods. All the isolated compounds were evaluated for their inhibitory activity on LPS-stimulated nitric oxide (NO) production in BV2 cells and RAW 264.7 macrophages. Bisflavone 8 significantly inhibited LPSstimulated NO production in BV2 cells and RAW 264.7 macrophages with IC 50 values of 5.4 and 8.0 µM, respectively . Compounds 1-3, 7, 10, 12, 14, and 16 showed moderate inhibitory activities with IC 50 values ranging from 11.7 to 77.4 µM.
Nitric oxide (NO) produced in large amounts by inducible nitric oxide synthase (iNOS) is known to be responsible for the vasodilation and hypotension observed during septic shock and inflammation [1] . NO mediates a variety of biological actions ranging from vasodilatation, neurotransmission, inhibition of platelet adherence and aggregation, as well as macrophage and neutrophil-mediated killing of pathogens [2] .
Microglia are the resident macrophage-like cells of the central nervous system with a broad role in the brain's innate immunity and in inflammatory neutropathologies. Macrophages are also considered to play essential roles in inflammation. Although inflammation is a general immune system to protect the body from infection or tissue injury, overexpression of inflammatory mediators such as NO can cause cell damage and inflammatory diseases including rheumatoid arthritis [3] , diabetes [4] , and chronic hepatitis [5] .
Antidesma, a genus of tropical plants belonging to the Euphorbiaceae family, comprises about 100 species, 29 of which are found in Vietnam. The leaves of A. ghaesembilla Gaertn. have been used in traditional medicine for the treatment of skin diseases and headache [6] . In addition, its fruits have been used to treat sore throat and lung diseases [6] . However, there are few reports about chemical constituents and biological activities of this plant [7] .
In a drug discovery program for Vietnamese traditional medicinal plants for finding anti-inflammatory compounds, the methanol extract of A. ghaesembilla leaves was found to inhibit NO productions in LPS-stimulated BV2 cells and RAW264.7 macrophages with IC 50 values of 133.0 and 152.4 µg/mL, respectively. We report herein the isolation, structural elucidation, and evaluation of the inhibitory activity on NO production of two new and fourteen known compounds from the leaves of A. ghaesembilla. 3H) . Two meta-coupled proton signals at δ H 7.13 (d, J = 2.0 Hz) and 8.37 (d. J = 2.0 Hz) in the 1 H NMR spectrum of 2 in comparison with 1 suggested a 1,2,3,5-tetra-substituted group in the third benzene ring of 2. The 13 C NMR and DEPT spectra of 2 revealed signals of 23 carbons, including one carboxylic, ten nonprotonated carbons, nine methines, two methylenes, and one methoxy carbon. The 1 H-and 13 C-NMR data of 2 (Table 1) suggested that the structure of 2 was similar to that of 1 except for the addition of a methoxy group at C-6. This was further confirmed by the HMBC correlation between the methoxy protons (δ H 3.99) and C-6 (δ C 162.9) (Figure 1 ). Similar to 1, acid hydrolysis of 2 afforded D-glucose as the sugar component (identified as TMS derivative by GC). Furthermore, the sugar was linked at C-8, confirmed by the observation of an HMBC correlation between glc H-1′ (δ H 5.18) and C-8 (δ C 157.0). Thus, the structure of 2 was elucidated as aristolochic acid IVb-8-O-β-D-glucopyranoside.
Compounds 1 and 2 were expected to be metabolic products of the related aristolochic acid uptake by the butterfly Battus polydamas, using HPLC-MS analysis [10] . However, to the best of our knowledge, this is the first report in which the chemical structure and NMR data of 1 and 2 are clearly provided. Thus, compounds 1 and 2 are considered to be new compounds, named as antidesoic acid A and antidesoic acid B, respectively.
Compounds 3-16 were identified as vitexin (3) [11] , orientin (4) [11] , isovitexin (5) [12] , homoorientin (6) [11] , luteolin-4′-O-β-Dglucopyranoside (7) [13] , amentoflavone (8) [14] , All the isolated compounds were tested for their inhibitory activity on LPS-induced NO production in BV2 cells and RAW 264.7 macrophages. First, the compounds were examined at the concentration of 80 μM to screen their cytotoxicity and inhibitory activity on NO production. None of the tested compound showed significant cytotoxic activity (data not shown). Nitrite concentrations were measured in the supernatant of BV2 cells and RAW 264.7 macrophages by the Griess reaction [22] . At the concentration of 80 μM, compounds 2 and 8 significantly decreased NO production in both BV2 cells and RAW264.7
Alkaloids and anti-inflammatory constituents from Antidesma ghaesembilla Natural Product Communications Vol. 12 (1) 2017 13 macrophages with inhibitory percentages > 80%; compounds 1, 3, 5, 7, 10, 12, 14, and 16 moderately decreased NO production with inhibitory percentages from 50.8% to 79.0% (Figure 2) .
In order to obtain IC 50 values for the potent inhibitors, dose dependent responses were performed. Bisflavone 8 showed the most potent inhibitory activity on NO production in LPS-stimulated BV2 cells and RAW 264.7 macrophages with IC 50 values of 5.4 and 8.0 µM, respectively ( Table 2 ) . Compounds 1-3, 7, 10, 12, 14 , and 16 showed moderate inhibitory activities with IC 50 values ranging from 11.7 to 77.4 µM. Thus, it is possible to demonstrate that bisflavone 8 might be an important anti-inflammatory constituent of this plant. Table 2 .
